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What	  is	  Ci6zen	  Science?	  
Also	  called	  Ci)zen	  Par)cipatory	  Research	  

Partnerships	  can	  occur	  between:	  	  
 	  a	  university	  and	  a	  watershed	  group	  (e-‐Bird:	  Cornell	  and	  bird	  counts)	  
 	  a	  watershed	  group	  and	  its	  community	  (SYRCL	  and	  Nat.	  park	  closure)	  
 	  a	  scien)fic	  ins)tute	  and	  its	  community	  (SSI	  and	  breast	  cancer	  study)	  	  	  
 	  a	  government	  agency	  and	  a	  watershed	  group	  (Safe	  to	  Swim).	  

It	  is	  a	  partnership	  in	  which	  public	  par6cipants	  
are	  involved	  in	  a	  scien6fic	  endeavor.	  
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Ci6zen	  Monitoring	  -‐	  Who	  is	  involved?	  



There	  are	  over	  200	  watershed	  groups	  in	  California,	  
so	  many	  opportuni)es	  for	  partnerships	  



Benefits	  of	  Partnering	  with	  Watershed	  Groups	  

Cost	  efficiency	  

Local	  support	  and	  knowledge	  

Fast	  turn-‐around	  )me	  

Access	  to	  private	  property	  
Easy	  dissemina)on	  of	  data	  to	  public	  

Stakeholder	  buy-‐in	  

Poten)al	  to	  gather	  extensive	  
amounts	  of	  data	  

Improve	  scien)fic	  research	  by	  
geXng	  different	  types	  of	  knowledge	  

Engages	  the	  community	  in	  the	  management	  of	  natural	  resources.	  



Examples	  of	  watershed	  group	  projects	  

Monitoring-‐	  Stormwater,	  First	  Flush,	  BMP	  
Assessment,	  Benthic	  Macroinvertebrate	  and	  Algae	  
Bioassessments,	  TMDLs,	  Stormwater,	  303(d)	  
lis)ngs,	  Secchi	  Dip-‐In	  

Educa6on	  –public	  &	  charter	  schools	  STEM,	  Safe	  to	  Swim	  
Fish	  contamina)on,	  trash	  	  

Advocacy	  

Restora6on	  -‐	  	  na)ve	  vegeta)on,	  
salmon,	  Brownfields	  mining	  

Community	  Health	  -‐	  	  mining	  
contaminants,	  E.	  coli,	  Safe	  to	  Eat	  	  	  	  



Sierra	  Streams	  Ins)tute	  
Linking	  Water,	  Science	  and	  People	  



Sierra	  Streams	  Ins)tute	  History	  

•  Started	  in	  1996	  as	  Friends	  of	  Deer	  Creek	  by	  a	  group	  
of	  concerned	  local	  ci)zens	  and	  property	  owners,	  
when	  Nevada	  City	  was	  replacing	  the	  historic	  Pine	  
Street	  Bridge.	  	  

•  Focus	  on	  scien)fic	  inves)ga)on	  and	  methods,	  to	  find	  
solu)ons	  to	  Deer	  Creek's	  problems.	  



	  	  Sierra	  Streams	  Ins)tute	  Programs	  

Restora6on	  

Research	  

Educa6on	  

Training	  
Laboratory	  

Restora6on	  of	  salmon	  habitat	  

Transport	  of	  mercury	  over	  dams	  

Health	  impacts	  of	  mining	  contaminants	  	  

Ac6vity-‐based	  science	  

State	  protocols	  for	  watershed	  groups	  
Chemical	  and	  biological	  analysis	  

Remedia6on	  of	  bacterial	  contamina6on	  





	  	  	  Community-‐based	  Par6cipatory	  Research	  

	  	  	  Sierra	  Streams	  Ins6tute	  is	  working	  with	  local	  ci6zens	  to	  improve:	  

 	  	  environmental	  health	  of	  ecosystems	  
 	  	  human	  health	  of	  community	  members	  
 	  	  science/public	  health	  educa6on	  	  

Ci6zens	  par6cipate	  in	  	  
	  	  	  	  all	  levels	  of	  work.	  

Some	  Current	  Projects:	  
 	  Restora6on	  of	  na6ve	  vegeta6on	  and	  endangered	  salmon	  habitat	  
 	  Health	  impacts/remedia6on	  of	  mining	  contaminants	  
 	  Health	  impacts/source	  id	  of	  bacterial	  contamina6on	  in	  swimming	  holes	  
 	  Study	  of	  correla6on	  of	  Nisenan	  childhood	  stress	  with	  current	  health	  



Providence	  Mine	  –	  Then…	  



And	  now…	  



EPA	  Brownfields	  Assessment/Cleanup	  

Cleanup	  includes	  tradi)onal	  dig	  and	  haul	  and	  innova)ve	  methods	  such	  as:	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Phytoremedia)on	  and	  addi)on	  of	  fish	  bone	  meal.	  



What	  is	  the	  body	  burden	  of	  toxic	  metals	  among	  residents	  in	  a	  
historically	  gold-‐mining	  region,	  and	  are	  these	  associated	  with	  
residen6al	  proximity	  to	  abandoned	  mines	  and	  mine	  waste,	  use	  of	  
well	  water,	  length	  of	  residence	  in	  this	  region,	  	  and	  daily	  behaviors	  and	  
ac6vi6es	  (home	  gardening,	  recrea6onal	  ac6vi6es,	  playground	  use,	  
cultural	  prac6ces)?	  

Research	  



Why	  monitor?	  E.	  coli	  contamina)on	  



Pioneer	  Park	  Restora6on	  

Summer	  2003	  

 	  Could	  not	  remove	  cement	  due	  to	  Arsenic	  contamina)on	  
 	  Removed	  invasive	  plant	  species,	  replanted	  with	  na)ves	  
 	  Added	  boulders	  and	  shided	  bridge	  to	  change	  hydrology,	  	  
	  	  	  	  	  reduce	  sedimenta)on	  
 	  Successful	  at	  geXng	  City	  of	  Nevada	  City	  to	  follow	  BMP’s	  



Pioneer	  Park	  Restora)on-‐	  BMI	  
Communi)es	  

p=	  0.03	  

A=	  0.02	  

Before	  

Ader	  



Indicator	  Species	  Analysis	  	  
(Dufrene	  and	  Legendre	  1997)	  

atlas.keystone.edu	  

troutnut.com	  

Group	  1	  (Before	  Restora6on)	  

Trichoptera,	  Polycentropodidae:	  	  	  
Indicator	  Value=	  32.1,	  p=	  0.21	  	  
Filterer-‐Collector,	  Tolerance	  Value=	  6	  

Group	  2	  (AVer	  Restora6on)	  

Megaloptera,	  Corydalidae:	  	  	  
Indicator	  Value=	  37.5,	  p=	  0.2	  	  
Predator,	  Tolerance	  Value=	  0	  

Plecoptera,	  Pteronarcyidae:	  	  	  
Indicator	  Value=	  40,	  p=	  0.17	  	  
Shredder,	  Tolerance	  Value	  =	  0	  



Summary	  

-‐	  Restora)on	  work	  is	  improving	  condi)ons	  for	  BMI	  
communi)es	  

-‐	  BMI	  are	  good	  indicators	  of	  ecosystem	  health	  

-‐	  Results	  show	  volunteers	  &	  community	  how	  
successful	  their	  work	  has	  been	  



Lake	  Wildwood	  Wastewater	  Treatment	  
Plant	  Upgrade	  

	  	  Government	  mandate	  in	  June	  2007	  

	  	  Upgrade	  to	  fully	  denitrify	  wastewater,	  produce	  more	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
consistent,	  contained	  flows	  

 	  	  Reduced	  NO3	  from	  μ=	  1.085	  mg/L	  to	  0.67	  mg/L	  (SE	  ±	  0.18,	  z=	  -‐440.5,	  p=	  0.03)	  

 	  	  Reduced	  water	  temperature	  from	  μ=	  18.5oC	  to	  15.9oC	  	  
	  	  	  	  	  	  	  (SE	  ±	  1.24,	  t=	  2.16,	  p=	  0.04)	  



LWW	  Upgrade-‐	  BMI	  Communi)es	  

Ader	  

Before	  

p=	  0.057	  

A=	  0.006	  

Indicator	  Species	  Analysis	  
(Dufrene	  and	  Legendre	  1997)	  

Group	  1	  (Before	  Upgrade)	  

None!	  

Group	  2	  (AVer	  Upgrade)	  
Diptera,	  Tipulidae:	  	  	  
Indicator	  Value=	  30.2,	  p=	  0.05	  	  
Shredder	  	  
Tolerance	  Value=	  3	  



•  Gravel	  augmenta)on	  at	  3	  sites	  downstream	  of	  Wildwood	  
•  Invasive	  species	  removal	  and	  na)ve	  riparian	  re-‐vegeta)on	  
•  Landowner	  outreach	  about	  	  Best	  	  
	  	  	  	  	  	  	  	  Management	  Prac)ces	  

•  Lack	  of	  spawning	  gravels	  
•  Management	  of	  reservoirs	  
•  Water	  Temperature	  

Obstacles	  to	  Spawning:	  

Remedia)ons:	  

Deer	  Creek	  Salmon	  Restora)on	  Project	  



Educa)on	  Program	  	  

•  Scien)st	  led	  
•  Biological	  Field	  Sampling	  

and	  Monitoring	  
•  Laboratory	  Experiences	  
•  Science	  Career	  Panels	  
•  Student	  wrisen	  Field	  

Guides	  
•  Na)ve	  plant	  Restora)on	  	  



The	  2nd	  edi6on	  of	  THE	  BUG	  BOOK	  is	  now	  on	  sale.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Order	  by	  calling	  530	  265-‐6090	  



Linking	  water,	  science,	  and	  
people.	  

www.sierrastreams.org	  


